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im^m 1 ] sfiast i5i»igi5t sijpgpt ^tssp^ 
ii«fa»)fflsi5{i. 

mimmmmmmmmm^i t mm ttzmm. 

T ifzmiz. mmmmmmmzmm^tirz^mmmi' 
im^izimt. mim^mzmtiw^tmmzmmi. 

-fhT^'j-^mm^mmza^^x. 

mm.m>^zi:y)n\i',LtzmmL<,zmmtfi^^-ti>t' 

miitimmms^b . 

L, n.ii!,uzmmL^b^zmi^mmzRF^^^i 
L, ^mm^b^zmimmmm^Tt^c.vm(7)^m(o 

izimi. ^mmLmtm^mzm^^i. ±m».^ 
i,z':>K-^xff)iS(m^<o^mcommmT l Jtf^t , mn^ 
•mMmmzmii^fifz^MmwL^ b mi a^mgutc r 
Fis^SrL, mmmmmzx'ommm^^:i, liriesfi 
mt-^mm'o rzmmmmmmmmmizmm i . 
misMmL^m^sUz^Trmz. mimnuzmm(o\H 
^^mam^i-^zbmmb-t^T^ i^'^'/mm^m 
^» 

[ m^m 3 ] mnmmAmmmi . mii^m^cor ^ 
=j^}\^mmi>zmt f f Tc7)*s*<oft-^io^-^sr<^»-t 

xii 2 izim^T 1 i^'^^ji^mm^mm. 



mi>zm-^^-^xmiF f rofi-f c^*iic7)^ttSrti.ii^ 

m^<7)^mm.^mzmim^(r>mm<^]y<)i(o 
WMmzm^^ ^thmib f f Tcom^co^Mcom^it^ 

m^<^±mmMm<r>'kmm^<r>u</\^<r)mw.mi,zm 

[t**JB8] mmmmmmi.wmFFTm^ 
com^(r)-km'm^mzmhmwi(r>mmm(r>]you^ 
M-X^OV^^^JTb^^^J Tcom^i:mu-ti>z b izx 
-ptmibf FTcom^co^mco^^itimsmsi^zii 

ii^ii^^x uTb^^ uT<r>m^^mm-tiMik^8i,z 

mutm 1 0 ] BuiBJScmflBfaJti:, -^mmii^miz 
}i\^^xm'&t&mmi(^uKf\^mim%i. u^ovmco 

miz;^bmA^^(^mz^^>J7*^^tlblX. WIB 

^jTcom^^mit^m^msizmiiof -f i^-^iv 

[ mim 1 1 ] B5IBKm*«gi5{i . EfrScox ix -y 

tfOje^^c$-«lig-t'l.if*ii8tzfBi4C7)T -f v-'^J'/t-SttMSft 

.yx^;^^'^''<J^$r, HuiB^)fljS^^Ji<o^'<^;uTi^(c 

[if«« 1 3 ] H«iSS!tj*^¥'JSIf^{i. 'J r fc 
iiil^i^-f ■SW*^ 1 1 tclBfJi^T ^ v^;umSft 
m-m. 1 4 ] HulBiSiMjftWifgBti. ^\'}Tb^)V 

^^^}rfizx^m^^tihm^<r){m<r)iM(r)m\ m 

^£7)df A- U ro1ii:ifim-ri.fc # , MIBF FT(7)«^*< 

im^m 1 5 ] mmmmmmi. iuief ft^ox 

flfBFFTCOfS* 

iESrfiJIlr-r ■Siff^JS 3 ~ 1 4 iOV^-fix*^ 1 fll^lBKcOr 



(3) 



!ftM¥l 1-2 340 9 2 



imsm 1 7 3 fiieJiciljSf JBrgPfi, frieF F T SrJt 
[ lt«3S 1 8 ] filESftgPOT-^ n ^^iiStc 

[00 0 1] 
[0002] 

[i^c7)j^r] f'^ y^'^pftj* (CT, DAB) tifieffl-r 
-ri.. mm. f^^Ji'i^^mm^m^i^mmmT. 112 

T-^i^'^5'^^ftii^^HS^i, SmSUl 0, (5l»2 
[0 0 04] -^--f-WcStT, 3>'hn-5330 

«i, )gjSfmttia53 i-cmst$rgtaiL-c (xf-'yrs 

rSl 20N) RFaSI ItacttJU/ii^ftiicSrKSU 

(xf 7rsi3) . mm^ 2 oiz J: <ommii^iL 
( Y ) , Kt# ifzmimmm^m 3 4 tciE^* tr 

(Xf--yrS16) , Xf^rSl Ia.;^^, fffgiOK 
#*^'T-#TV>^(tntf (N) , ttliX-T'yrS 1 l^M 

I.. 

[ 0 0 0 5 ] [SlSc^3{!ia^ffV\ 
•C^f-^*^i^T-tl> (Xt'/TSI 2c7)Y) ^^fSP 

4 0 izmmm^mm 3 4 icies Lfz^mmirm^^ lx 

(Xf -yrs 1 7 ) , -t-^^rf^T-r^, Sftffi«Oi- 
-TJi, SS^gP4 0tc^^$fL;tffl#S:#SSLT, #3^0 



[0006] 

[00071 :^-9--^i^PB^2:5a}a Lfcr -f i^' 

!>. 

[0008] 

[^II^»^-tl.^ci^<7)^S] *I^BS{i±IESW5:^fiK 
■thrzib^z^j:^fifzij<nX'h^. *%BHtci3V^T«i, S 
ftast |5l»lg|5t®jmi:a^i^^fl:1i-tST ^ i-'^/l^a 

-^i:ndtzi^cr,mmmw.ii!,-t&mmLn\ii3b . % 
\^mzx ^%\i!,Lrz^m.^zWLmm^^th-h^t^i 

'fhfmLrzm.mimthw^mAmW't. m# 

Lfz'miiim'fhmi^mih 

[0009] z.<r>mmmi. w[mLn\mx'mm.(7in 

tB^L. %\i!.Ltz^^mLz:bi,z^mmzRFW^i 

^wm-^t^zmmmmux-mmcn^mmm 
iL. wcmii^-^^thumLiwmm^mzm% 
L. ±w&mz'^\,^x<r)W.'m.(^^^<^mtim'TLfz 
f^t, WimmBmz%imtifzmm.^z-)^^x . s 
McRF^^^L. nmzk^mm.^iL. sft 

g|5*>'^0!^^IR-5 itftjStf fSS-tf fSIBIIigPtciEli t . 
[0010] IXiP^^m^zXtiM. T-f i^'^-zl^ftiiSfi 

{±, RFiss, mm.^mmm^r^o-h\ mm 

mti:Wmw.i<Z'o\^X(r)?*'<^o<r)X\ 

[ 0 0 1 1 ] * fc, ^wm. ±.mT^iy9)vwM^m 

\,z%mLfzt^t,z. ^c7)jg«Sr^g|5lc^^L, :^)^ 

[ 0 0 1 2 ] $ <i>C, *%Hfl{i, fficMjSWBrgRti, Sfl 
gPOT-f i/^'/l^i^tCfcftl.FFT (fast Fourier tra 
nsform) C7)^lftc0fi^c0**l&m«m.i t , Xit. S 



(4) 
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I.. 

[00 13] 

F D M (orthogonal frequency division multiplex :iS 
^m^^-!itM$'M) ^mf^t^DAB (Digital Audio 
Broadcasting) (C*^Bfl$:jifflL/:;0<JoV^ri}iWI), 

^fc, vj.T(nmmi,zm\'^6^mi>z}5\^xi,i. 
^timizm-mm^wiix . mm-tmm 

[00 14] (a:^) *%ti(7)mico||)ife»® (W 

T, AU^t^-^d ) (cov^T. m3Rr/m4^m^^xm 
BBti.. msii. 'f^'Ji!'i\^ims:imcommiX'h 
I,. T^i^'tJ'/u&iistiiHi. sfiasi 0. mm32 

0, 3ybo-7gB3 0. «ji^gP4 0*^<i>«^$fL.S. 
[00 15] gftSKl 0(i. RF^l 1 , A/D^m^ 
1 2. OFDMfSPIi513, ^^-^^14. MPEG 
fl-^ail 5, D/A^}^a51 63!)^^>ffi«$^I^. ryr 
^A;'](i. RFgpi ucA:^Stt. W^ai^i*^'D/A^ 

aJl 3c7)f±||{cS-:fV^T. RF^l l(7)mmith. Z 

^osffg? 1 o&t>'iSf^gi52 0 m^mmmmmwj 
^mtizm'^xmi^tix V ^1) t «oT'$) hcox\ zz x'<om 

[00 16] 3yho-7g|53 0«i:. CPU, 'J^ 

ftcj: ^aicarttia53 1 , mmmmm 
2 . mmmmu 3 3 . tpgwt#ieiiai 3 4 sr^-ri. . 

■»f-f-^^*^JL— y^'-7x-XgP4 1 Sr^LTA 
SSr^^-tl.. ia4«i, ^f— f-B*i7) 3^^0-5 gP 30 
lOOlll^-^miimz. 3yhn-7^3 0«i, 

MijftStsajgii3 1 -c-, f<'J-?)vw^^^-^-rhWi^ 
^?*iTLTv^^{mtt' (xx-/rs3 2coN) , tm. 

tzWimmm.^L (>!.rvrS33) , KmfJBrS83 
■ri> (:^f--yrS34) . ::oJ!c3S?S<7)W8lf<?)*"iei:L 

T(ia^c7)#?£*%D, ^<r)^w^ii^^z-)\^xmm 
-fi. zzx, mmm^^^i-h t mm uc^-^ ( 

(tae*:fr^) s= (A+B+c) * 
= 16400ms ( 
(*:^iJ*:) S = A*4 0-1- (A + 
= 24 5 0ms (2 
ZCOmz, tit^lT^X'16. 4m^i}^hbZ^. *^ 
^l,zXtlli2. 4 5^i^Li}^i}-i-i^-f. ife-f-^tcS-rS 



•yrs3 4<r>Y) a. ^mmmmmim32iz 

imiX {XT'yrS35) . XT'vrS31^m*). 
tmm^^^ L^rV^i: fiM Lfz^^ii. ttJgXr y r S 
3 1 ^MS , 

[00 18] XT- yrS3 lTi*:c7)-if-^{cfflV^l.jg& 

^<r)mL^^n<n'kx (nmimz-oKyt: jsaM«<7)# 

^|gSlF^t'miS*^'i?tt-tl.)^-^*»'ISjSStfEllgB3 

wmz-)\ ^xwmm^m>¥mtmi^h w-y-r 
s 3 2<7)Y ) h , 'mimwk'm^s<nfz^nm^ 

(X7^-y7°S4 1—) ^3tt^<, 

[0019] mmmm 2 ^z%m.u:i^m.<^ 1 ■:5 

ifm.^'i&^h. (xf--y7-S4 1 ) . ^mi^<r>Wi-^\. 
*^'IITLTV^^ttfL«f (S4 2C0N) . RFliKl \ \.Z^ 
OjgjSStSrig^L (^f 7 7-54 3) , |5]«BgP2 0-C|5l 
mS$:L (Xf--yrS4 4) . 1$#a-^gi5 1 4:<)^^>ft 
il+f IfiSrK 0 ai LTffilSJRfftailgP 3 4 \,z%m^h ( X 
r'y7'S4 5) , 

[0020] \m>i. X7--yrs 4 1 'vrO . wim<r>m 

mmMmimsi3 4izmmLx\,^< , ^tx. mmsi 
m3 2^zMimtifz^m^(r)m^iiiim7-th (x 

hh^mmim^^moi,zmmt^. ^<r>m 

moiz^^n-^ii^. ^mmmizxtm. otic** 
mimim^-^xmrn-fnoi^z. ■t-f-ws&^^'bfiT-t 
htx'commi. m^<DhcDb]mixizmi>zwm'h 
ztt^x^h. 

[ 0 0 2 1 ] 4-, fSjM^- H I , ±mm!i.ti^4 om. s 

A : RF|SetCS-tl.Bt^: 10ms (PLLB#^) 
B :l!lf^^tCg-r.SB$IS:ftffil 0 0ms (171^- 
AB#|a) 

C : ffl$Broff (C^-rS B#ra : 3 0 0 m s m7]y- 
AB#ra) 

[0022] 

40=4 10*40 
16. 4#>) 

B+C) *5=10*40+410*5 
. 45m 

m^i>z-o\^xcr)^n\'^. itK6<j^s*»>*^<i>^vmF 
mmi-kmm.i>z-)\,^xno ii^^o ztizx^. 
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too 23] (Bif^):^mcom2cr>mmmm{a 

[ 0 0 2 4 ] II 5 {i, f -f i^'rJ'/l'mS^ilicOfilBKSI, 
^A0\,zm7rs^ixh^<r>?t-X'h'0 . ^<r)^<^mi. 03 

bnmxhh. 

[00 2 5] ll6c07o-f-^-btc:'Ol,-iXt. A:^ 

\t. KiMiS^OWiK^fJSlTiOXx-yT (X7^-yrS3 1- 
3 5) tiJV^t. m?ft*>'»S-tl.i:WBf$il/w)f»t 
&;i«iailig|53 3t3fBii-ri, (XT^-yrSSS) 

^Mzms^x. ^<Dmmi^wmAo\,zm^-k'i-hx 
x-yr (;^T'yrs3 6) *^'jiiiD$ii^. ztn,zxn. 

nmWL^ (XT-yrS44) . fflfSHX^ (Xr-y7-S4 
5 ) c;)Hfit=«^ng|54 OtCSflnrtgiS2Sm*^'^5j^§tll>tfO 

T\ ^mm^^t.x'<nmmmm<r>A-H^i ^^Mtc-p^ 
I.. 

[0026] ^fc. mmiims s'^tm-fhtzmz 
mm.mmmm3 3i.zmkth (xf-yrs 3 6 ) 
fti5 0 1 , :^ja»gic tov \x mmcm^^m^mm 

tmi ( xf - y r S 3 2 <7) Y ) tc , m'/msi^ 

3 3\,zim^ixtz-kmm.itt>!bx^^^m otc^s^ 

■fh (X'r'vrS37) Z.thX'^^, iO*&T*>. 
I., 

[0027] »:c7)fflWf(0;^r yr (Xr'yrS4 1 
-4 5) ii, *B:^5i:t1i, KttL/cfflfgSrtf^gJR^iE 
«g|53 4t2ie«iL^C {X7^-yrS4 5) f^tC, ^-COtflfi 
^^g|54 0lceti:^*§ilTV^.g.)^-»i!jtC3ijDtT 
S^-tl-^^T-yT (Xf--yrS4 6) A>jD-l^>fl.S. t 

fz. ^Bli^cr>^^{t. A:^^iOia3{cfc(tl.^ffllg«7) 
«^r^ (XT'yrs 5 1 ) ti^BS^ix^. 

[ 0 0 2 8 ] , ffl lg]ix^#lB»rt {ciijptfffi^ 

(XT'yTS4 6) fti^OtC. ^J^^SIStOV^Tffl 
?8flX!#7:)i*^TL,Jt (Xf •yrS4 2cOY) f^tc. 1f« 
3 4 L^c^fflfgSr ^ t a^-CiijD^^tl. 

±iffii!flL/cA:^^ayB:fr3^(::fcv^-C, nyho-^^ 

3 0(^sjmwBtgi53 3i,ziiht!mkmmff)Wi\<nij 
^\,z-)\^xmm-^, 

[0029] ( c:^) 'Bcm(r>-^m<r)mm . '^mu 
'^oii^^c-fi^tLxmmtt. mi\t. cii^im 



FFTgB4 2*i««g$fL. FFTg|54 20itemofi 
-^*M^¥'J»ra53 2lcA;^i$til), «c3M»*-' 
^Sqttntf . ^tliiFFrm 2C0m^<^m^^ZVOV 
hLxmih. Lfzifi-oX. WMmmU32\t. z.<r> 

v'^yKcj: -ixw^m-^mmi'm^-fh ^t^x 

[0 030] =5ri3. mi^z\iB:H^ (135) lcc:^r^5: 

mmLtzmifi^Lxhhtii. ^c:H^\,t. Aif^ m 
3) ^zhmm'^mxht. ttz. ^mmcTymmt. 
^mBij^nm^ (04. 06) t^h^tz^m 
v\ 08-01 Hi, cii^izm^x. nmmmm 

2AiFFTgB4 2c7)^mcDft#«OV'^;HCJ;oT&i*« 

iOi^oWiiS-^'Mf l.:^5(itcov^TiMBfl-ri>, 08- 

01 FFTcrM^com^l^Ol-i^L, filWiF 
FTj^^lSt, Jg|4{iFFTK;U$:^i^-t. 
[0031 ] m&m^^^t^ . IP*>. O F D Mffi^*< 
^t^m-^. 0FDMfi#O^^UT{i, 1. 5MH 
z c7);av -^mz-^^ L , -e tJidf A- 'J T*i#tt 

08c7):^«i, OFDum^co^'O'mimcou 

[0032] m9(7)if^ii. 'p'm'mmxtiK . + 

mm&±xhtnm^h'obmi-i. z^u^a. / 
-t xt,zx *) ~}^.<7)mmmco uoi^t^i&r tx t , fl!i*ic 

0 , i"^))^^mtii-rh^izy^ xtm-^xuKfutmr 

[ 0 0 3 3 ] 0 1 Ocoimii. '^'\j'im(D?f-^j:h-f. ± 

m'&m^mzhfzhM^<^u'^f^^mw.L. ^comnm 
m^(ommmii}±x'htnm^h o fmth . c(o 
oFDmm^<D^^'jTtf^^L^j:\'^^mtxik 

tti^ffa. icDif^iziitui, mmmmmff^tix^^ 

ItzHb. OFD MH^crxp't^^^m^TtiX \ ^fz^X' 
[0 034] 01 l<r)-yi^\t. 01 0<7)*^fc|HiatC2 

MHz (J^JHiSSSciEffllci^fv: 0 k'<.;K7)«»2rff a A^, ^ 
■v'JTW^T (m20 0 0cr>FFTTr^4yh) i,Z-OUX 

[0035] {Dij^) ±MC1i^i,Zii\,^XI,i. FFT 

<r>m^<7i^^i^<Mzm^\ •^xw.m^<^-^^.im^ lx 
uh. ztii.znL. FFT(m^<r)mmL^^^<r)im 

\^xw^A(r>-^^mmi:'^o-Hii^^-H^t Lxmm 
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[00 36] 01 2<7):^r5»;i±, 2MHz<Dmmi.^mi,z 

t O F D Mfi-f-0^*S:fiMT'§ l> . 

[00 37] HI 3^:^5^ji« Difmzi5\^^x . mm. 

&im±htii^. jmt ix'^'t-im<^m±*^'om 
mx'^ hcr>x\ o F D mmmfi^th b mm-t^ . m 

•f^ZbliZX'OOFD Mfi^c0^r*2:HBT-t-S h cOXh 

2UHz<r)mm^'&m^zhtz'>xim<r>m^)y'^)v 

[0038] (ElT^) ±mD:fj^l,Z}i\^X. XU-yi^ 

m^tinrxDihmb^^'^fzt^iz, oFDMfi^«>'i?tt 
•f?.i:WBr-rs^t*^'t'^l.. .r^:^t'«i, of dm 

<r)imX'h I. *i;SV A- U T $:«l^{mf2t'& I. COT'. 

[00 39] 01 5(50:^{i, 2MHzc7)|EH{C;bfc-5 

J:*)i^i)-'H^iM.X. :k<r>^^^^^'UT . A^^^^ 
^)U^^-V7bm^-th. ilX. im(r>Bmnr)cr, 
flSt^oActg^fc. OFDMfi^*iffffi-t&tWBi-r 
I. Zcr)Xl- yi^3)l-V:\y<)\^(r)m^mii£MXh^ 

ixi'Oi^'f-^iii^isb. z<rii'K)i-^mza:mtfzmi>z 
ik'&-thZbt)'^X'^h. 

[0040] ttz. m^<r)fmtin-:)(r){hm.bimxi 
tzb%i,z^ ^<7)flS<7)±jaoita*\ oFDMiodfA-'jr 

( m7r^m\X'l.t 1 . 5 M H z ) t jfiiElf 1. 1 # t , 
fi^^^'ffttt- 1, f iJUf-t S i b iilt J; 0 . 

J: ^iLmzm^<r>^^.(7^m , 0 1 6 w:^^ 

{i, E-n^\,zi5\^x , m<r)mmzmi}iifim>htitzb 
mGi<^^if'h^\,-^h<^\im^Lxm^ffym^cof'm. 

i'Hoi^criX'hh. lai ecOidtC. OFDMfi-^cr)df 



i^-^^h^, zcnm^(^m'^'h^^'^i^<r>X'hix\i. ^ti 

\i/^X{Zii^%±LfzbmmL. Zcry&'rf^^tX 

[0 04 1 ]^fc, J^X\,Z^h^mK ^)V^\^)7 
mzWxtzm^. X{i\mxts:<{hWX'm.titz^^ 

t.- nm\,z^i)m^ini\iim^th. ttz. laflioisAJ 

m<^mi (C:^) OSft«Sti3»<^-r, FFTgP42C0 
ai::']liC7^;U:J'&^(tJtt><7)T'$>l.<, z<r)m^. 01 
8t»IST'^-^J;ot. 0FDMft-fc7)jg;y:(±, 7^';l- 

9')y/^tihZb{zi:^. j^X{z^hXnw^if^ 
OiE«l^¥'||lr*f«rSgt=SrS. 

[0042] 01 7(7)ii]ss{i. 08-01 ex-m 
( Fiji^) mMmLtzc-fmi. ^m,<r>m^b t 

X. 07X{i:01 7{c*L7tJ;^(c, SfiSEcOr 
/UffllStFFT^4 2S-|S»1-C. FFTc7)iSS$:#-CV^ 
Ztl^znLX. OFDMfliligpi SOFFTtemT' 

-^'2:ffiffl-r2.:ftr5<;$F:^t tTWTWi^-ri.. 

[ 0 0 4 3 ] 0 1 9 (i , ¥-}S^(7iT -f i^'^/U&iMSfifil 

nm:hi.(r)X\ mi bmt{:hAf.z-:>\^x<r)?^^zzx'm 

m-th. :^FlT^iZ)i\,-^Xii. OFDMapggl 3*^ii> 

FFTr-i^AAimmt, mmmnm^3 2i,z},:h 

OFDMflifflgBl 3&1«BK-ri. ICti. FFTgP 

ittf. 07X{401 l<D$fm<7)Xdiz. mtmFFT 
^4 2S:««-ri. I C*q^fc^:S(7)T\ nxMKjg^ 
0?.^i:*^"T'^l.. 

[0044] ^fc. ;c7)F:^{i. 01 7cOSfl^tct 
iiffl^tgt'J)!.. ifzm^cociT^bmmcomi^iffd 
C0X\ 08~0 1 8cO*<JBT*s^i2:affl-t.|.C 

02o{4, ±iiFi}^i,zii\<-^x . im^^-vi^zm 
m<^~i-iffoZbm'^ h^im<^m&i^t. 
ayhv-ymoi,z^-mmm5*mif(:>ti, Z 
iX^iOFDMflligpi 3Sr, g^-^^ U TMSiS^- 

[0045] OFDMlCfcViTli. eiM^:- K*^\ 
FI, ^-FII, cr)3JmmM^tlX\'^^, 
^IX. ^^-\^izmtX^^'J7m(FFT^^yV 
W) ^Flj^X'ii. -tf-f-B#cOFFTc7) 

7t^-(yy-mi. =S-^:-K<7)rt, fttFFTH^-f yMS*>' 
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(57) Abstract: 

Problem to be solved: To provide a digital broadcasting 
receiver which is able to shorten whole search time. 

Solution : A frequency is calculated with the start of 
searching (S31). When the frequency is RF-set (S33), 
the presence or absence of a broadcasting wave is 
recognized (S34). When it exists, the frequency is 
recorded (S3 5). When the recognition of the 
broadcasting wave on whole frequencies terminates, the 
recorded frequency is read (S41), and the frequency 
which is read is RF-set (S43) and is synchronization- set 
(S44). Information is acquired and is recorded (S45). 
When the acquirement of information on the whole 
recorded frequencies terminates (S42), acquired 
information is displayed on a display part (S51). 
Synchronization which takes time and information 
acquirement are executed only on the frequency where 
the existence of the broadcasting wave is recognized. 
Thus, the time required for searching can be shortened. 
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[Claims] 

[Claim 1] 

In the digital broadcast receiver possessing a receiving 
part a synchronizer, a control part and a display, the 
control part, the frequency calculation part that 
computes the frequency for searching receivable 
broadcast information, the broadcast wave decision part 
that judges whether a broadcast wave exists in the 
frequency computed by the mentioned above calculation 
part, it has the frequency records department that 
records the frequency that the mentioned above 
broadcast wave decision part judged that a broadcast 
wave exists and the information records department that 
records the acquired information. 

The mentioned above control part computes the 
mentioned above frequency in the mentioned above 
frequency calculation part and RF setup is carried out to 
the mentioned above receiving part for each frequency 
of every that was computed. Judges existence of a 
broadcast wave in the mentioned above broadcast wave 
decision part for every frequency and the frequency in 
which a broadcast wave exists is recorded on the 
mentioned above frequency records department. 

After decision of the existence of the broadcast wave 
about the perimeter wave number is completed, RF 
setup is carried out in the mentioned above receiving 
part for each frequency of every that was recorded on 
the mentioned above frequency records department 
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The digital broadcast receiver that carries out a 
synchronization by the mentioned above synchronizer 
and is characterized by displaying the contents of the 
information that recorded the broadcast information 
read in the mentioned above receiving part on tiie 
mentioned above information records department and 
was recorded on the mentioned above display at the 
mentioned above information records department. 

[Claim 2] 

In the digital broadcast receiver possessing a receiving 
part, a synchronizer, a control part and a display, the 
mentioned above control part, the frequency calculation 
part that computes the frequency for searching 
receivable broadcast information, the broadcast wave 
decision part thatjudges whether a broadcast wave 
exists in the frequency computed by the mentioned 
above calculation part, it has the frequency records 
department that records the frequency that the 
mentioned above broadcast wave decision part judged 
that a broadcast wave exists and the information records 
department that records the acquired information. The 
mentioned above control part computes the mentioned 
above frequency in the mentioned above frequency 
calculation part and RF setup is carried out to the 
mentioned above receiving part for each frequency of 
every that was computed. Judge existence of a broadcast 
wave in the mentioned above broadcast wave decision 
part for every frequency and the frequency in which a 
broadcast wave exists is recorded on the mentioned 
above frequency records department. 
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After displaying the frequency on the mentioned above 
display and completing decision of the existence of the 
broadcast wave about the perimeter wave number RF 
setup is carried out to the mentioned above receiving 
part for each frequency of every that was recorded on 
the mentioned above frequency records department The 
digital broadcast receiver that carries out a 
synchronization by the mentioned above synchronizer 
and is characterized by giving an additional indication 
of the contents of the mentioned above acquired 
information at the display that recorded the broadcast 
information read in the mentioned above receiving part 
on the mentioned above information records department 
and displayed the mentioned above frequency. 
[Claim 3] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claim 1 or 2 that judges the existence of a broadcast 
wave by detecting the existence of the signal as a result 
of FFT in the digital field of the mentioned above 
receiving part 

[Claim 4] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claim 3 that detects existence of the signal of the 
mentioned above FFT based on the level of the center 
frequency of the signal as a result of the mentioned 
above FFT. 

[Claim 5] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claim 3 that detects existence of the signal of the 
mentioned above FFT based on the addition value of the 
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level of several frequencies near the center frequency of 
the signal as a result of the mentioned above FFT. 
[Claim 6] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claim 3 that detects existence of the signal of the 
mentioned above FFT based on the addition value of the 
level of several frequencies that can be set to the 
perimeter wave number band of the signal as a result of 
the mentioned above FFT. 

[Claim 7] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claim 3 that detects existence of the signal of the 
mentioned above FFT based on the addition value of the 
level of the perimeter wave number of the perimeter 
wave number band of the signal as a result of the 
mentioned above FFT. 

[Claim 8] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claim 3 that detects existence of the signal of the 
mentioned above FFT by checking the configurations of 
a null carrier and a carrier, in the level of several 
frequencies in the perimeter wave number band of the 
signal as a result of the mentioned above FFT. 
[Claim 9] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claim 8 that checks the configurations of a null carrier 
and a carrier, in the level of the frequency near center 
frequency in a perimeter wave number band and near an 
edge. 
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[Claim 10] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claim 8 that checks the configuration of the mentioned 
above carrier noting that the level difference of the 
frequency that adjoins in a perimeter wave number band 
is calculated and a carrier exists between the maximum 
point and a minimum point of a level difference. 
[Claim 1 1] The mentioned above larger broadcast wave 
decision part of a digital broadcast receiver according to 
claim 8 that checks the configuration of the mentioned 
above carrier, 

the part of level that is larger predetermined threshold 
level carrier, judging the part of small level as the null 
carrier. 

[Claim 12] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claim 1 1 that determines the mentioned above 
predetermined threshold level based on the level 
average of the mentioned above perimeter wave number 
band. 

[Claim 13] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claim 1 1 characterized by ignoring the irregularity with 
narrow width in the configuration formed by the carrier 
and the null carrier. 

[Claim 14] The mentioned above broadcast wave 
decisbn part of a digital broadcast receiver according to 
claim 1 1 , characterized when the width of the convex 
type surface of the configuration formed by a carrier 
and null carrier approximates with the width of a 
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predetermined carrier, detects that the signal of the 
mentioned above FFT exists . 
[Claim 15] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claims 3-14 that judge the existence of a broadcast wave 
by detecting the existence of the signal as a result of the 
mentioned above FFT after filtering the spectrum of the 
mentioned above FFT. 

[Claim 16] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claims 3-15 that use the result of FFT of the OFDM 
recovery part of the mentioned above receiving part and 
judges the existence of the existence of a broadcast 
wave. 

[Claim 17] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claim 16 that sets the mentioned above FFT as the 
number of carriers in the mode of the number of the 
minimum carriers. 

[Claim 18] The digital broadcast receiver according to 
claim 1 or 2 that prepares the level detection part in the 
analog field of the mentioned above receiving part and 
judges the existence of the existence of a broadcast 
wave with the level as that the mentioned above level 
detection part detected the mentioned above broadcast 
wave decision part 

[Claim 1 9] The digital broadcast receiver according to 
claim 1 8 that prepared the band division part in the 
preceding paragraph of the mentioned above level 
detection part 
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[Claim 20] The mentioned above broadcast wave 
decision part of a digital broadcast receiver according to 
claims 3-19 performing by carrying out time amount 
continuation that exceeds the null time amount for the 
mentioned above decision. 

[Detailed description of the invention] 

[0001] 

[Field of the invention] This invention relates to a 

digital broadcast receiver. 

[0002] 

[Description of the prior art] In the digital broadcast 
receiver used for digital broadcast (for example, DAB), 
broadcast information receivable in the area where a 
receiver exists, such as a broadcasting station and the 
contents of broadcast, is searched, and the broadcast 
information about a receivable broadcasting station is 
displayed on a display. A user looks at this display and 
chooses the desired broadcasting station. 
[0003] The conventional search method is explained 
using drawing. Drawing 1 is the block diagram of a 
digital broadcast receiver and drawing 2 is a flow chart 
explaining actuation of the receiver. A digital broadcast 
receiver consists of a receiving part 10, a synchronizer 
20, the controller part 30 and a display 40. 
[0004] On the occasion of search initiation, the 
controller part 30 computes a frequency in the 
frequency calculation part 3 1 (step S 1 1), if the search of 
the perimeter wave number is not completed (N of step 
SI 2), it sets up the frequency computed in the RF part 
1 1 (step SI 3), it carries out a synchronization by the 
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synchronizer 20 (step S14) and performs information 
acquisition at the information acquisition records 
department 34. Here, if it judged whether information 
was acquirable (step S 1 5), informational acquisition has 
been performed and the informational acquisition that 
records (Y) and the acquired information on the 
information acquisition records department 34 (step 
SI 6), and returns to step S 11 has not been performed, it 
returns (N) and the direct step S 1 1 . 
[0005] Next, the same processing is carried out, 
searching of the perimeter wave number ending (Y of 
step SI 2) and all the information recorded on the 
information acquisition records department 34 is 
displayed on a display 40 (step SI 7), and a search is 
ended. The user of a receiver does selection actuation of 
the desired program with reference to the information 
displayed on the display 40. 
[0006] 

[Problems to be solved by the invention] In the 
mentioned above conventional digital broadcast 
receiver, it is searching about all the setting frequencies 
and the synchronization and information acquisition that 
require time amount are performed also with the 
frequency without a broadcasting station. Thus, also 
since many hours were spent about the frequency 
without a broadcasting station, it had taken time amount 
from search initiation to termination. 

[0007] This invention aims at offering the digital 
broadcast receiver that shortened all search times. 
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[0008] 

[Means for solving the problem] This invention is made 
in order to achieve the mentioned above purpose. In the 
digital broadcast receiver that possesses a receiving part, 
a synchronizer, a control part and a display in this 
invention a control part. The frequency calculation part 
that computes the frequency for searching receivable 
broadcast information, it has the broadcast wave 
decision part that judges whether a broadcast wave 
exists in the frequency computed by the calculation part, 
the frequency records department that records the 
frequency that the broadcast wave decision part judged 
that a broadcast wave exists and the information records 
department which records the acquired information. 
[0009] This control part computes a frequency in the 
frequency calculation part and RF setup is carried out to 
a receiving part for each frequency of every that was 
computed. Judges existence of a broadcast wave in the 
broadcast wave decision part for every frequency and 
the frequency in which a broadcast wave exists is 
recorded on the frequency records department. 
After decision of the existence of the broadcast wave 
about the perimeter wave number is completed, about 
each frequency recorded on the frequency records 
department, the contents of the information that carried 
out RF setup to the receiving part, carried out the 
synchronization by the synchronizer, recorded the 
broadcast information read in the receiving part on the 
information records department and was recorded on the 
display at the information records department are 
displayed. 
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[0010] According to the mentioned above invention, 
although a digital broadcast receiver performs RF setup, 
a synchronization, and information acquisition about the 
frequency to which a broadcast wave exists at the time 
of a search, about the frequency in which a broadcast 
wave does not exist, only RF setup is performed and a 
synchronization and information acquisition are not 
performed. Although this performs RF setup that does 
not start comparatively as for time amount about the 
perimeter wave number, since the synchronization and 
information acquisition that start comparatively as for 
time amount are performed only about the frequency in 
which information acquisition is possible, the time 
amount concerning the whole search can be shortened. 
[001 1] Also, in the mentioned above digital broadcast 
receiver, this invention judges existence of a broadcast 
wave in the broadcast wave decision part for every 
frequency and when the frequency in which a broadcast 
wave exists is recorded on the frequency records 
department, after displaying the frequency on a display 
and completing the search about the perimeter wave 
number, it can give an additional indication of the 
contents of the information acquired to the display that 
displayed the frequency. Thus, the display of a 
receivable frequency becomes earlier. 
[0012] Also, this invention can judge the existence of a 
broadcast wave with the level that the level detection 
part in that the broadcast wave decision part detects the 
existence of the signal as a result of FFT (Fast Fourier 
Transform) in the digital field of a receiving part or the 
analog field of a receiving part detected. 
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[0013] 

[Embodiment of the invention] Next, the operation 
embodiment according to this invention is explained 
using drawing. In the following explanation, example 
according to this invention is given at DAB (Digital 
Audio Broadcasting) lhat uses OFDM (orthogonal 
frequency division multiplex) for a modulation. In 
addition, in each drawing used for the following 
explanation, the same reference marks are given to the 
parts that have the same functions, and, thus, 
explanation is omitted. 

[0014] (A method) The 1st operation embodiment (next 
A method) according to this invention is explained 
using drawing 3 and drawing 4. Drawing 3 is the block 
diagram of a digital broadcast receiver. A digital 
broadcast receiver consists of a receiving part 10, a 
synchronizer 20, the controller part 30 and a display 40. 

[00 1 5] A receiving part 1 0 consists of the RF part 1 1 , 
the A/D converter 12, the OFDM recovery part 13, the 
sign decoding part 14, the MPEG decoding part 15 and 
a D/A converter 1 6. An antenna input is inputted into 
the RF part 1 1 and a sound output is outputted from the 
D/A converter 16. A synchronizer 20 takes the 
synchronization of the RF part 1 1 based on the result of 
the OFDM recovery part 13. Since the configuration 
and actuation of this receiving part 10 and a 
synchronizer 20 are known in the technical field 
concerned, detailed explanation here is omitted. 
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[0016] The controller part 30 is constituted by CPU, 
memory and has the frequency calculation part 3 1, the 
frequency records department 32, the broadcast wave 
decision part 33 and the information acquisition records 
department 34. If a search instruction is inputted by the 
user interface part 41, the following actuation will be 
performed and the resuh will be displayed on a display 
40. Drawing 4 is a flow chart explaining actuation of the 
controller part 30 at the time of a search. 
[0017] The controller part 30 in the frequency 
calculation part 31, and the frequency that searches 
digital broadcast at the time of search in itiation is 
computed (step S31). If all calculation of this frequency 
is not completed (N of step S32), it progresses to the 
step of decision of the existence of a broadcast wave. 
The frequency computed in the RF part 1 1 is set up 
(step S33) and it judges whether a broadcast wave exists 
in this frequency by the broadcast wave decision part 33 
(step S34). There are various techniques as a method of 
decision of this broadcast wave and it is mentioned 
below about that concrete method. Here, when it is 
judged that a broadcast wave exists (Y of step S34), the 
frequency is recorded on the frequency records 
department 32 (step S3 5) and when it is judged that 
return and a broadcast wave do not exist to step S3 1 , it 
returns to the direct step S3 1 . 

[0018] The frequency used for the next search at step 
S3 1 is computed, next, the same actuation is repeated 
and the existence of a broadcast wave is judged about 
all the frequencies in the frequency range of digital 
broadcast. Consequently, the frequency in which a 
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broadcast wave exists in the frequency range of digital 
broadcast is recorded on the frequency records 
department 32. The perimeter wave number in the 
frequency range of digital broadcast decision of the 
existence of a broadcast wave ending (Y of step S32) , it 
goes to the phase for the next information acquisition 
and a display (step S41-). 
[0019] If one of the frequencies recorded on the 
frequency records department 32 is read (step S41) and 
read-out of the perimeter wave number is not completed 
(N of S42), the frequency is set as the RF part 1 1 (step 
S43), a synchronization is carried out by the 
synchronizer 20 (step S44), broadcast information is 
taken out from the sign decoding part 14 and it records 
on the information acquisition records department 34 
(step S45). 

[0020] Next, return and the same actuation are repeated 
to step S41 and the broadcast information about a 
receivable broadcasting station is accumulated in the 
information acquisition records department 34, Read- 
out of the frequency recorded on the frequency records 
department 32 ending (Y of step S42) and all 
information currently recorded on the information 
acquisition records department 34 is displayed on a 
display 40. Consequently, broadcast information 
receivable in that area, such as a broadcasting station 
and the contents of broadcast, is displayed on a display 
40. According to this operation embodiment, to shorten 
sharply time amount until it ends from search initiation 
as compared with the conventional method, so that a 
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concrete numeric value may be used and explained 
below. 

[0021] Now, supposing that transmission-mode I, the 
perimeter wave number 40, ready for receiving ability 
frequency 5 requiring for each processing time amount 
as follows: 

A: Time amount that RF requires for setting: 10ms 
(PLL time amount). 

B: Time amount which a setup of operation takes: at 
least 100ms (1 frame time) 

C: Time amount which information acquisition takes: at 
least 300ms (several frame time amount) 
The time amount S that a search takes on the above 
conditions differs as follows by the conventional 
method and this method. 

[0022] 

(Conventional method) S=(A+B+G) *40=4 10*40 = 
16400 ms (16.4 seconds) 

(This method) S=A*40+(A+B+C) *5=10*40+410*5 = 
2450 ms (2.45 seconds) 

Thus, by the conventional method, for 16.4 seconds, this 
place, according to this method, it takes only 2.45 
seconds, but the time amount that all searches take can 
be shortened sharply. The synchronization this takes 
time amount comparatively by this method and 
information acquisition is depended on performing 
frequency in which a broadcast wave exists and RF 
setup that does not take time amount comparatively 
about the perimeter wave number. 
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[0023] (B method) The 2nd operation embodiment (next 
B method) according to this invention is explained using 
drawing 5 and drawing 6. The point that this example 
differs from the mentioned above A method is a point 
added and displayed on the frequency that displayed the 
frequency previously when a receivable frequency was 
detected, and displayed the information on other 
previously. 

[0024] The flow chart of drawing 5 explains the block 
diagram of a digital broadcast receiver and drawing 6 
explains actuation of the receiver. The point that the 
receiver shown on drawing 5 differs from the receiver 
of drawing 3 of A method is only a point that the 
frequency recorded on the frequency records department 
33 is displayed on a display 40 and other points are the 
same as that of drawing 3. 

[0025] Only a point that is different from drawing 4 of 
A method and the flow chart of drawing 6 is explained. 
The frequency judged that a broadcast wave exists by 
this method in the step (step S 31-35) of decision of the 
existence of a broadcast wave, the frequency records 
department 33 recording (step S3 5) , the step (step S36) 
that displays the frequency on a display 40 is added. 
Thus, since a ready for receiving ability frequency is 
displayed on a display 40 before a synchronization (step 
S44) and information acquisition (step S45), the time 
amount to frequency spectrum designation is further 
rash from the mentioned above A method. 
[0026] In addition, after decision of the existence of the 
existence of a broadcast wave is completed about the 
perimeter wave number instead of recording on the 
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frequency records department 33 whenever it records on 
the frequency records department 33 (step S36) (Y of 
step S32), (step S37) the perimeter wave number 
recorded on the frequency records department 33 is 
collectively displayed also for on a display 40 is made. 
Even in this case, the effectiveness of displaying a 
frequency a earlier can be acquired. 
[0027] The step (step S46) as which the step (step S 41- 
45) of the next information acquisition adds and 
displays the information on the frequency already 
displayed on the display 40 after recording the acquired 
information on the information acquisition records 
department 34 by this B method (step S45) is added. 
Also, in the case of this B method, presenting (step S51) 
of all the information in drawing 3 of A method is 
omitted. 

[0028] Also, after information acquisition is completed 
about the perimeter wave number instead of displaying 
additional information for every information acquisition 
record (step S46) (Y of step S42), an additional 
indication of all the information recorded on the 
information acquisition records department 34 is given 
collectively (step S47). Next, in A method and B 
method that were explained above, the method of 
decision of the existence of the broadcast wave by the 
broadcast wave decision part 33 of the controller part 30 
is explained. 

[0029] (C method) The method that looks at the signal 
as a result of FFT and makes a judgment of the 
existence of a broadcast wave in the digital field of a 
receiving part is explained as a C method. 
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Drawing 7 shows the configuration of the receiver that 
adopted C method. In the receiver of drawing 7, the FFT 
part 42 is connected to the digital field of the output side 
of the AID converter 12 of a receiver 10 and the signal 
as a result of the FFT part 42 is inputted into the 
broadcast wave decision part 32 to it. Thus, if a 
broadcast wave exists, it will appear as level in the 
signal as a result of the FFT part 42. Thus, the broadcast 
wave decision part 32 can judge the existence of the 
existence of a broadcast wave with this level. 

[0030] In addition, although the example which applied 
C method is shown on B method (drawing 5) at drawing 
7, this C method is applicable to A method (drawing 3) 
too. Also, there is no place that actuation of a receiver 
changes with actuation (drawing 4, drawing 6) of A 
method and B method. Drawing 8 - drawing 1 1 explain 
the method the broadcast wave decision part 32 judges 
the existence of the existence of a broadcast wave to be 
with the level of the signal as a result of the FFTpart 42 
in C method. Drawing 8 - drawing 1 1 show the signal 
level as a result of FFT, an axis of abscissa shows an 
FFT frequency and an axis of ordinate shows FFT level. 
[0031] A broadcast wave exists, namely, when an 
OFDM signal exists, the carrier of an OFDM signal is 
distributed over a 1.5MHz wide band and a carrier does 
not exist outside the band. The method of drawing 8 
looks at the level of the center frequency of an OFDM 
signal and if level is beyond a predetermined reference 
value, it will judge it to be those with a signal. This 
method can simplify the circuitry for decision. 
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[0032] The method of drawing 9 integrates several level 
not only center frequency but near a core and if the 
addition value is beyond a predetermined reference 
value, it will judge it to be those with a signal. Even if 
the level of the frequency of one point falls by the noise, 
this method is covered by other points and becomes 
certainly detectable signal. That is, decision is not 
mistaken, even if a noise may ride on the point of 
detecting level and level may fall. 
[0033] The method of drawing 10 integrates several 
level crossed not only to near a core but to a perimeter 
wave number band and if the addition value is beyond a 
predetermined reference value, it will judge it to be 
those with a signal. In this case, the detection range is 
extended to the band where the carrier of an OFDM 
signal does not exist, and level is detected about the 
range of about 2MHz. According to this method, since 
the detection range has extended, even if it is the case 
where the center frequency of an OFDM signal has 
shifted, it becomes possible to detect a signal certainly. 
[0034] Although the method of drawing 1 1 integrates 
level over a 2MHz frequency range like the method of 
drawing 1 0, it performs level detection about all the 
carriers (FFT point of about 2000). And if the addition 
value is beyond a predetermined reference value, it will 
be judged as those with a signal. In Accordance with 
this method, it is detectable, even if the center frequency 
of an OFDM signal shifted and the lack part has arisen 
by the noise. 
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[0035] (D method) In the mentioned above C method, 
the existence of a broadcast wave is judged based on the 
signal level as a result of FFT. On the other hand, 
several levels in the frequency band as a result of FFT, 
the method that judges existence of a broadcast wave 
based on the configurations of a carrier and a null 
carrier is explained as a D method. 
[0036] In the method of drawing 12, over a 2MHz 
frequency range, several signal level detecting this level 
is based on the configuration of a carrier and a null 
carrier is checked. Here, it is judged that a broadcast 
wave exists noting that the broad carrier configuration 
that is the description of OFDM will go out by check, if 
large level is detected by several points near a core and 
small level can be recognized on the point near an edge. 
Since the bandwidth of a carrier is carrying out the 
narrow configuration, according to this D method, the 
electric wave of other analog signals, such as TV 
broadcast wave, can be clearly distinguished from these 
analog broadcasting signals and can judge the existence 
of an OFDM signal more correctly. 
[0037] In D method, the method of drawing 13 detects 
the level near the core of a frequency band and the level 
near an edge, and lengthens the level near an edge from 
the level near a core. If there is this difference beyond a 
predetermined value, since climax of near a core can be 
recognized as a configuration, it is judged that an 
OFDM signal exists. The method of drawing 14, the 
existence of an OFDM signal is judged by checking the 
boundary point of a carrier and a null carrier. 
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Several signal level is detected over a 2MHz frequency 
range, and the level difference of an adjoining signal is 
calculated. And the point of the maximum of a level 
difference and the point of the minimum value are 
searched for. This point is clear from drawing that is the 
boundary point of a carrier and a null carrier. Thus, the 
existence of a signal can be judged under the condition 
that a carrier is between the maximum point and a 
minimum point of a level difference. 
[0038] (E method) In the mentioned above D method, 
setting threshold level, that compared to level large part 
carrier, smaller part than that is recognized the null 
carrier, when it is recognized as the carrier and a 
configuration 1 becomes the convex type, it can be 
judged that an OFDM signal exists. By this method, 
since the broad carrier that is the description of OFDM 
can be checked certainly, more exact decision is 
attained. Next, this method is explained as an E method. 
[0039] In the method of drawing 15,over flie range of 
2MHz, the level of several points , looking whether 
threshold level compared to large or small at large part 
carrier, the small part is decided as the null carrier . 
And when the configuration 1 of a signal becomes the 
convex type, it is judged that an OFDM signal exists. 
Although the setting approach of this threshold level is 
arbitrary, the level of several points can be integrated as 
one approach, it can ask for a level average and it can be 
decided that it will be a value proportional to this level 
average. 
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[0040] Also, when it has been recognized as the convex 
type whose configuration of a signal is 1 and the width 
of the convex type surface approximates with the width 
(the example of illustration 1.5MHz) of the carrier of 
OFDM, it can be judged that a signal exists. Thus, 
existence of a signal can be judged more to accuracy. 
When, as for the method of drawing 16, irregularity is 
accepted in the configuration of a signal in E method, 
that has concavo-convex small width ignores and judges 
the configuration of a signal. Like drawing 16, the 
carrier part of an OFDM signal may be missing in part 
with a noise and a crevice may occur. If the width of 
this crevice is small, it will judge that it generated by the 
noise, will disregard this part and will judge a signal 
configuration. Thus, an incorrect judgment is not made 
by the noise. 

[0041] In addition, when the effect by the noise appears 
in a part for the null carrier part or also when it appears 
not in a crevice, but in heights, if width is narrow 
similarly, it will ignore. Also, when concavo-convex 
width is large, it judges based on the configuration 
containing the irregularity. Drawing 1 7 shows the 
configuration that removes the effect by the noise by 
circuitry. The configuration of this drawing 17 prepares 
a filter in the output side of the FFT part 42 in the 
receiver on the mentioned above drawing 7 (C method). 
Consequently, as a broken line shows on drawing 1 8, 
the lack part by the noise is removed by filtering the 
configuration of an OFDM signal. Thus, the effect by 
the noise is eliminated and more exact decision is 
achieved . 
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[0042] In addition, the circuit of drawing 17 is 
applicable to the method explained by drawing 8 - 
drawing 16. 

(F method) As a configuration of a receiver, as shown 
on drawing 7 or drawing 17, C method explained above 
formed the FFT part 42 in the digital field of a receiving 
part and has obtained the result of FFT. On the other 
hand, it is explained next, using as F method, the 
method that uses the FFT result data of the OFDM 
recovery part 13. 

[0043] Drawing 19 shows the configuration of the 
digital broadcast receiver of F method. Since it is almost 
the same as that of the configuration of the receiver of 
drawing 7, this configuration is explained only about a 
different point from drawing 7. In this F method, the 
FFT data 44 are taken out from the OFDM recovery part 
1 3 and it inputs into the broadcast wave decision part 
32. IC that constitutes the OFDM recovery part 13 
contains the FFT part. Also, this IC is not used at the 
time of the search of the frequency by this method. 
Thus, since IC that constitutes the additional FFT part 
42 becomes unnecessary like the receiver of drawing 7 
or drawing 1 7 according to this F method, cost 
reduction can be planned. 

[0044] In addition, this F method is applicable to the 
receiver of drawing 17. Also, since the same actuation 
as the mentioned above C method is performed, it is 
possible to apply the decision method of drawing 8 - 
drawing 1 8. Drawing 20 shows the configuration of the 
receiver that can search regardless of a transmission 
mode in the mentioned above F method. 
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The mode control part 35 is formed in the controller part 
30, and this sets the OFDM recovery part 13 as the 
transmission mode of the number of the minimum 
carriers. 

[0045] It sets to OFDM and a transmission mode is 
Mode I, Mode II and Mode III. Three kinds are 
prepared. And according to each mode, the number of 
carriers (FFT point size) is changed. With this F 
method, they are the inside in each mode and the mode 
III with few FFT point sizes about the point size of FFT 
at the time of a search. It is set as a number. The FFT 
point size is possible to the judgment of the existence of 
the already explained OFDM signal at least and can 
make a good judgment on it by this F method. Also, 
since an FFT point size can be lessened, judgment time 
is shortened too. 

[0046] (G method) Explained above C method - F 
method have decision of the existence of a broadcast 
wave in the digital field of a receiver. On the other 
hand, the method that judges existence of a broadcast 
wave in the analog field of a receiver is explained as a G 
method. Drawing 21 shows the configuration of the 
receiver of G method. Although the example in which 
drawing 2 1 applied G method to B method of drawing 5 
is shown, this G method is applicable also to A method 
(drawing 3). 

[0047] Only a different point from drawing 5 is 
explained in explanation of drawing 2 1 too. The level 
detection part 45 is connected to the analog field of the 
output side of RF setting part 1 1 of a receiver 10 and the 
resuh of the level detection part 45 is inputted into the 
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broadcast wave decision part 32 to it. Here, if a 
broadcast wave exists in a search frequency, it will 
appear as output- signal level of the level detection part 
45. Thus, the broadcast wave decisionpart 33 can judge 
the existence of the existence of a broadcast wave with 
this level. 

[0048] Also, decision of the existence of earlier 
broadcast wave is achieved by judging in an analog 
field. In addition, there is no place that actuation of a 
receiver changes with actuation of A method and B 
method. Drawing 22 shows the modification of the 
receiver of G method. The receiver of drawing 22 
inserts the band division part 46 in the preceding 
paragraph of the level detection part 45. It divides into a 
band with an OFDM signal and the band that is not, 
and, as for this band division part 46, the level detection 
part 45 performs level detection in each band. And 
when the conditions on which level is detected in a band 
with an OFDM signal and the conditions that level is 
not detected in the band that is not compatible, if a 
broadcast wave exists, it will judge. 
[0049] In the C-G method explained above, although 
the example that uses an OFDM recovery has been 
explained, as a DAB signal wave is shown on drawing 
23, the null time amount without a signal exists between 
frame signals. In this null time amount, if a signal is 
detected and existence of a broadcast wave is judged, 
since a signal will not be detected, if it does not exist in 
a receivable signal existing, it may judge accidentally 
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[0050] In order to prevent this incorrect decision, at 
spacing beyond the null time amount, in the case of the 
method that has the null time amount like DAB, a signal 
is detected continuously, and existence of a broadcast 
wave is judged to it. Thus, even if the 1 st signal 
detection hits null time amount temporary, since the 
next 2nd signal detection serves as timing that can 
detect a signal certainly, it becomes more securely 
detectable OFDM signal of DAB, 

[Brief description of the drawings] 
[Drawing 1] is the block diagram of the conventional 
digital broadcast receiver. 

[Drawing 2] is the flow chart explaining actuation of the 
receiver on drawing 1 . 

[Drawing 3] shows the configuration of the digital 
broadcast receiver of A method according to this 
invention. 

[Drawing 4] is the flow chart for explaining actuation of 

the receiver on drawing 3. 

[Drawing 5] shows the configuration of the digital 

broadcast receiver of B method according to this 

invention. 

[Drawing 6] is the flow chart for explaining actuation of 

the receiver on drawing 5. 

[Drawing 7] shows the configuration of the digital 

broadcast receiver of C method according to this 

invention. 

[Drawing 8] explains the decision method of the 
existence of the broadcast wave by C method (the 1). 
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[Drawing 9] explains the decision method of the 
existence of the broadcast wave by C method (the 2). 
[Drawing 10] explains the decision method of the 
existence of the broadcast wave by C method (the 3). 
[Drawing 1 1] explains the decision method of the 
existence of the broadcast wave by C method (the 4). 

[Drawing 12] explains the decision method of the 
existence of the broadcast wave by D method according 
to this invention (1). 

[Drawing 13] explains the decision method of the 
existence of the broadcast wave by D method according 
to this invention (2). 

[Drawing 14] explains the decision method of the 
existence of the broadcast wave by D method according 
to this invention (3). 

[Drawing 15] explains the decision method of the 
existence of the broadcast wave by E method according 
to this invention (1). 

[Drawing 16] explains the decision method of the 
existence of the broadcast wave by E method according 
to this invention (2). 

[Drawing 17] shows the modification of the digital 
broadcast receiver of C method of drawing 7. 
[Drawing 18] explains the decision method of the 
existence of the broadcast wave in the receiver of 
drawing 17. 

[Drawing 19] shows the configuration of the digital 
broadcast receiver of F method according to this 
invention. 
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[Drawing 20] shows the modification of the receiver of 
F method. 

[Drawing 21] shows the configuration of the digital 
broadcast receiver of G method according to this 
invention. 

[Drawing 22] shows the modification of the receiver of 
G method. 

[Drawing 23] explains the reason for making a 
judgment exceeding the null time amount in C method - 
G method. 

[Description of notations] 
10... Receiving part 
11... RFpart 
12... A/D converter 
13... OFDM recovery part 
14... Sign decoding part 
15... MPEG decoding part 
16... D/A converter 
20... Synchronizer 
30... Controller part 
31... Frequency calculation part 
32. . . Frequency records department 
33 . . . Broadcast wave records department 
34... Information acquisition records department 
35... Mode control part 
40... Display 
41... User interface part 
42... FFTpart 
43... Filter 
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44... FFT data 

45... Level detection part 

46. . . Band division part 



Drawing 14 



Drawing 23 
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Drawing 17 
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